Microfabricated
devices containing arrays of nucleic acid hybridization sites, known as genosensors, are being developed for a variety of uses in genomic analysis. A great deal of the overall genosensor development effort involves optimization of experimental conditions in the actual use of genoserisors.
Here we describe a "lowtech" form of genosensor technology, involving arrays of oligonucleotides on glass microscope slides, which can be used to define optimal operating conditions and to develop applications of hybridization arrays in genome mapping and sequencing. In addition, we describe a porous silicon genosensor, which can be operated in a flowthrough mode, and discuss its advantages over current flat-surface designs. Porous silicon genosensors containing arrays of DNA fragments offer several unique capabilities in genome analysis. 1.
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GLASS -__TT1TTL-ITITTL-TT1TTL-AGTGGAGGT Fig. 3 shows a nested set of 9mer probes, overlapping by at least 4 bp across the DMD exon 70 sequence, designed to detect mutations in a 195-base PCR fragment in this region. The lower part of Fig. 3 shows the nested set of probes designed for mutation detection in a 268-base PCR fragment containing exon 74 of the DMD gene. Fig. 4 by the method of Lehman (10) . The method involves an initial photolithographic step to define regions of porous patches across the wafer, followed by electrochemical acidetching through a wafer of P-doped n-type silicon with (1,0,0 crystalline orientation, resulting in a densely packed array of straight pores, typically 1-10 .tm in diameter, oriented perpendicular to the faces of the wafer. The fact that light is transmitted through the porous silicon array (when viewed head-on) suggests that the straight cylindrical pores act as optical wave guides to direct the photons emerging from the wafer. The "light piping" effect may optimize the resolution and sensitivity of detection when a direct contact charge-coupled device imaging system (2, 3) is used to quantifr hybridized target strands labeled with chemi- To allow flow of liquid through the wafer, the porous silicon array is placed onto a fritted glass filtration unit attached to a filtration flask, and a water aspirator is used to create a weak vacuum on the lower side of the wafer. We have found that fluids flow very readily through porous silicon wafers having pores of 1-10 m diameter. Figure  7 displays the results of a hybridization experiment performed with 9mer probes attached to a flat silicon wafer compared with those attached to a porous silicon wafer. The three 9mer probes used were a wild-type probe (the full sequence is shown in Fig. 7 ) and two "mutant" probes, one bearing the "549" mutation (G -#{247} T) and the other bearing the "551" mutation (G -A). The 2lmer target sequence was complementary to the 9mer probes (except at a mutation site one residue from the end of the two mutant urobes). The Academy of Sciences, for developing the software for selection of optimal sets of oligonucleotide probes for mutation detection in any genetic region of known sequence.
